Discovery of a cryptic peptide-binding site on PCSK9 and design of antagonists.
Proprotein convertase subtilisin/kexin type 9 (PCSK9) regulates plasma LDL cholesterol (LDL-c) levels by promoting the degradation of liver LDL receptors (LDLRs). Antibodies that inhibit PCSK9 binding to the EGF(A) domain of the LDLR are effective in lowering LDL-c. However, the discovery of small-molecule therapeutics is hampered by difficulty in targeting the relatively flat EGF(A)-binding site on PCSK9. Here we demonstrate that it is possible to target this site, based on the finding that the PCSK9 P' helix displays conformational flexibility. As a consequence, the vacated N-terminal groove of PCSK9, which is adjacent to the EGF(A)-binding site, is in fact accessible to small peptides. In phage-display experiments, the EGF(A)-mimicking peptide Pep2-8 was used as an anchor peptide for the attachment of an extension peptide library directed toward the groove site. Guided by structural information, we further engineered the identified groove-binding peptides into antagonists, which encroach on the EGF(A)-binding site and inhibit LDLR binding.